Pathology and pathogenesis of intrahepatic bile duct loss.
In recent years, the pathology and pathogenesis of bile duct loss have been extensively studied, and a number of hepatobiliary diseases have been added to the list of ductopenic diseases. In addition, the biology of biliary epithelial cells is now being studied with respect to bile duct loss, as well as biliary epithelial neoplasia. In this review, recent advances in pathogenetic and pathological studies of intrahepatic bile duct loss are described, with an emphasis on immune-mediated cholangiopathies. The bile duct loss, an acquired and pathologic process that occurs in the biliary tree, is recognizable as an absence of bile duct in an individual portad tract, and also as such absence in the vicinity of parallel running hepatic arterial branches that constitute the portal triad. Immunostaining with biliary cytokeratin and other carbohydrate materials is useful for the identification of biliary elements in the inflamed portal tracts or fibrous septa. The underlying processes responsible for bile duct loss include immunological, ischemic, infectious, metabolic, and toxic processes. Bile duct loss in primary biliary cirrhosis and primary sclerosing cholangitis is immune-mediated, that in interventional radiology using hepatic arterial branches is related to biliary ischemia, while that in hepatic allograft rejection is related to both immunological and ischemic insults. Bacterial and viral cholangitis with bile duct loss is an example of infectious cholangitis. The biliary tree maintains its homeostasis by renewal and dropout, and bile duct loss occurs mainly via biliary apoptosis. In some patients with bile duct loss, such as occurs in drug-induced injuries, the bile ducts regenerate and finally redistribute in the liver, while in other types of bile duct loss, the loss is progressive and is followed by vanishing bile duct syndrome, leading to biliary cirrhosis or liver transplantation. More analysis of the biology of biliary epithelial cells is mandatory for the evaluation of the pathobiology of bile duct loss, as well as for the effective restoration of biliary epithelial cells, in ductopenic liver diseases.